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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a cold cathode fluorescent lamp with 
low power consumption and long life, such as a cold fluorescent lamp used as a 
backlight for a liquid crystal display, and to provide an electrode member for a 
discharge tube used for the cold cathode fluorescent lamp. 
SOLUTION: The electrode member for a discharge tube comprises a base metal 
layer (B), and a metal layer (A)containing particles of an oxide or a rare-earth 
hexaboride and a fixed metal layer. At least one portion of the rare-earth 
hexaboride particles is exposed to the surface. Preferably, the rare-earth 
hexaboride is lanthanum hexaboride, the metal layer (A) is nickel as a fixed metal 
with lanthanum hexaboride dispersed inside the nickel, and the base metal layer 
(B) is nickel. 
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CLAIMS 

[Claim(s)] 
[Claim 1] 

In the electrode member for the discharge tubes containing the metal layer (A) 
used as the discharge section of the electrode installed in the discharge tube, 
Said metal layer (A) consists of a fixed metal layer which fixes one [ at least ] 
particle and said particle among the oxide of electron emission nature, or 6 
borides of rare earth elements, 

Said a part of particle [ at least ] is having exposed to the front face of said metal 
layer (A), 

The electrode member for the discharge tubes by which it is characterized. 
[Claim 2] 



Said metal layer (A) is formed on a base material metal layer (B), and said metal 
layer (A) is held by said base material metal layer (B), 

The electrode member for the discharge tubes according to claim 1 by which it is 

characterized. 

[Claim 3] 

The oxide of said electron emission nature is any one at least among a 
magnesium oxide (MgO), oxidization ITTORYUMU (Y203), lanthanum oxide (La 
203), and oxidization BARYUMU (BaO), 

The electrode member for the discharge tubes according to claim 1 or 2 by which 
it is characterized. 
[Claim 4] 

6 borides of said rare earth elements are a 6 boronizing lanthanum (LaB6) or a 6 
boronizing cerium (CeB6), 

The electrode member for the discharge tubes of three given in any one from 
claim 1 by which it is characterized. 
[Claim 5] 

Said fixed metal layer is nickel (nickel) or a refractory metal, 

The electrode member for the discharge tubes of four given in any one from 

claim 1 by which it is characterized. 

[Claim 6] 

Said base material metal layer (B) is nickel (nickel) or a nickel alloy, 

The electrode member for the discharge tubes of five given in any one from claim 

1 by which it is characterized. 

[Claim 7] 

Said electrode member is an electrode member of a hollow mold, 

The electrode member for the discharge tubes of six given in any one from claim 

1 by which it is characterized. 

[Claim 8] 

In the manufacture approach of the electrode member for the discharge tubes of 
seven given in any one from claim 1, 



The particle mixture which mixed one [ at least ] particle and the powder of the 
fixed metal which fixes said particle among the oxide of electron emission nature 
or 6 borides of rare earth elements is created, 

Said particle mixture is sintered with powder-metallurgy processing, and it 
considers as a sintering object, 

Said sintering object is rolled out, and it is processed into a plate, and considers 
as a metal layer (A), 

The manufacture approach of the electrode member for the discharge tubes by 
which it is characterized. 
[Claim 9] 

said metal layer (A) and a base material metal layer (B) -- GURADDO - law -- 
sticking - uniting -- GURADDO material -- carrying out 

It rolls out until it becomes the board thickness of a request of said GURADDO 
material, 

It comes to be processed into the configuration of said electrode member for the 
discharge tubes. 

The manufacture approach of the electrode member for the discharge tubes 
according to claim 8 by which it is characterized. 
[Claim 10] 

Furthermore, said GURADDO material is being processing a part of front face of 
a metal layer (A) by at least one approach among mechanical polishing, the 
sandblasting method, or etching, and exposing said a part of particle [ at least ] 
on the front face of a metal layer (A), 

The manufacture approach of the electrode member for the discharge tubes 
according to claim 9 by which it is characterized. 
[Claim 11] 

The electrode for the discharge tubes given in ten from claim 8 

The electrode member for the discharge tubes formed using the manufacture 

approach of a member. 

[Claim 12] 



The cold cathode fluorescent lamp characterized by coming to use the electrode 
for the discharge tubes of claims 1-6 or claim 1 1 given in any one. 
[Claim 13] 

The liquid crystal display characterized by using a cold cathode fluorescent lamp 
according to claim 12 as a back light. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to a liquid crystal display at the electrode member for the 
discharge tubes used as the discharge section of the electrode in the discharge 
tube, its manufacture approach, and the discharge tube list using this. 
[0002] 

[Description of the Prior Art] 

Probably the discharge tube is used for various applications in the field from the 
former. For example, the cold cathode fluorescent lamp which is the fluorescence 
discharge tube is used for various applications, and application is briskly 



considered by recently to the back light for liquid crystal displays. The cold 
cathode fluorescent lamp which is one of the discharge tubes is playing an active 
part especially in recently broadly as a back light for liquid crystal displays, such 
as a notebook computer, etc. 
[0003] 

It depends on an internal dc-battery for the power source which makes a pocket 
device drive at the time of carrying by pocket device like a notebook computer. 
The back light for liquid crystal displays is also switched on by dc-battery 
actuation. However, there is a limitation in the power capacity of a dc-battery. 
Then, reduction of the power consumption of the cold cathode fluorescent lamp 
used as a back light becomes important. It is necessary to lessen power loss in 
the case of the discharge which becomes the big cause of the power 
consumption of a cold cathode fluorescent lamp about the increase in efficiency 
of power consumption in order to attain a scale and low-power-ization as much 
as possible by reducing power loss. 
[0004] 

As the 1st method of reducing this power loss In the electrode member for the 
discharge tubes used as the discharge section of the electrode installed in the 
discharge tube (it considers as an electrode member hereafter) If the work 
function which is easy to emit an electron applies a small metallic material and 
the emitter ingredient with which a work function contains the element of one to 
three low groups especially compared with a metal as an electrode member, it is 
known that it is effective as reduction of the power consumption of a cold cathode 
fluorescent lamp. 
[0005] 

There is the approach of making an electrode member the shape of a cylindrical 
shape (hollow mold), and making the electron emission section the structure of 
the cylindrical shape-like inside as the 2nd method of reducing power loss, 
(henceforth a hollow mold electrode member). A hollow mold electrode member 
does the hollow cathode effectiveness so. This effectiveness is effective in low- 



power-izing when electron emission is easy to be performed from the hollow 
mold electrode member inside, a self-bias can be reduced and a cold cathode 
fluorescent lamp is used. 
[0006] 

Therefore, it is effective in low-power-izing to form the electron emission section 
in the emitter layer which becomes from an above-mentioned emitter ingredient 
inside an above-mentioned hollow mold electrode member. When the emitter 
layer was used by the DIP method or the spatter method as the electron 
emission section which is the inside of a hollow mold electrode member and it 
uses as a cold cathode fluorescent lamp, rather than the conventional cylindrical 
metal-electrode member, 40V grade reduction of the electrode drop electrical 
potential difference can be carried out, and it is reported to JP,10-144255,A or 
JP,2000-11866,A that low-power-ization can be attained etc. 
[0007] 

[Patent reference 1] 
JP,10-144255,A 
[Patent reference 2] 
JP,2000-11866,A 
[0008] 

[Problem(s) to be Solved by the Invention] 

However, it may not be easy to form an emitter layer in the location (for example, 
inside of a hollow mold electrode member) which asks for the thickness of an 
emitter layer firmly [ bond strength / of an emitter layer ] uniformly to an electrode 
member with a configuration with a complicated hollow mold electrode member 
etc. There is a case where it becomes impossible to attain a longevity life for the 
reason of being unable to form the suitable film moreover, furthermore, the 
reasons nil why processing of an electrode configuration is difficult etc. - cost - it 
may become high 
[0009] 

For example, although the dip method is known as an approach of forming an 



emitter layer (for example, 6 boronizing lanthanum (LaB6)) in the metal electrode 
by which plastic working was carried out, the bond strength of ****** and an 
emitter layer is weak, and the homogeneity of spreading tends to secede from 
this approach in a fluorescent lamp production process. Moreover, during burning 
of a fluorescent lamp, since sputtering of the ion to an electrode member occurs, 
the emitter layer by the ion bombardment may fall out from an electrode member. 
[0010] 

Moreover, like JP, 2000-1 1866.A, although an emitter layer is obtained by the 
spatter, in order to thicken an emitter layer, it is necessary to carry out a long 
duration spatter, and may become an expensive rank as a result. 
[0011] 

This invention is made in order to solve the above-mentioned technical problem 
etc., is a thing and relates to the electrode member for the discharge tubes used 
for the highly efficient discharge tube and this highly efficient, its manufacture 
approach, and the liquid crystal display using this discharge tube. 
[0012] 

[Means for Solving the Problem] 

In the electrode member for the discharge tubes containing the metal layer (A) 
from which this invention serves as the discharge section of the electrode 
installed in the discharge tube, said metal layer (A) consists of a fixed metal layer 
which fixes one [ at least ] particle and said particle among the oxide of electron 
emission nature, or 6 borides of rare earth elements, and is characterized by to 
have exposed a part of said particle [ at least ] to the front face of said metal 
layer (A). 
[0013] 

Though a metal layer (A) distributes uniformly and the oxide of electron emission 
nature or 6 borides (henceforth the electron emission nature matter) of rare earth 
elements are firmly fixed more to it by the metal layer (A), the part is exposed to 
a front face. Even if it carries out plastic working after that, the electron emission 
nature matter is not omitted from a metal layer (A) with this structure where the 



electron emission nature matter is being fixed firmly. Moreover, the above- 
mentioned electrode member can be easily produced using the conventional 
approaches, such as a powder-metallurgy method, and the electrode member of 
the outstanding electron emission nature can be offered. 
[0014] 

Moreover, in the above-mentioned invention, said metal layer (A) may be formed 
on a base material metal layer (B), and said metal layer (A) may be held by said 
base material metal layer (B). 
[0015] 

By considering as such a configuration, a metal layer (A) is held in a base 
material metal layer (B). a metal layer (A) -- a metal layer (B) - cost - it may 
become high, and it can do advantageous cost-wise rather than it makes the 
electrode member of this invention by the metal layer (A) independent, moreover, 
a metal layer (A) -- processing -- since it is held in an easy metal layer (B), 
processing can be made easy. 
[0016] 

Furthermore, as for the electrode member for the discharge tubes of this 
invention, it is desirable that 6 borides of said rare earth elements are 6 
boronizing lanthanums. The work function of a 6 boronizing lanthanum and a 6 
boronizing cerium (CeB6) is also small also in 6 borides of said rare earth 
elements, and it is comparatively for moreover being easy to receive. On the 
other hand, an electron emission nature oxide has a magnesium oxide (MgO), 
desirable oxidization ITTORYUMU (Y203) lanthanum oxide (La 203) oxidization 
BARYUMU (BaO), etc. 
[0017] 

The fixed metal of a metal layer (A) of the electrode member for the discharge 
tubes of above-mentioned this invention may be nickel or a refractory metal 
(molybdenum (Mo), niobium (Nb), a tantalum (Ta), tungsten (W)). These metals 
have little gas by which occlusion is carried out, such as air included during 
processing. Therefore, in case the discharge tube is used, an occluded gas is 



emitted, and it can prevent generating nonconformity at the time of a discharge 
tube activity etc. Moreover, a spatter is hard to be carried out, and since a work 
function is also small, it is suitable as an ingredient of an electrode member. 
[0018] 

As for the base material metal layer (B) of above-mentioned this invention, it is 

desirable that they are nickel or a nickel alloy. 

[0019] 

If these metals and alloys are used as a base material metal layer (B), they will 
hold a metal layer (A) with the structure where the electron emission nature 
matter was distributed in the fixed metal layer. Moreover, the role which 
maintains the mechanical configuration as an electrode member is attained, 
moreover, the time of GURADDO [ a base material metal layer (B) and a metal 
layer (A) ] if the construction material and the fixed metal layer which are 
contained in a metal layer (A) are a metal layer of this construction material (for 
example, both nickel this construction material) ~ processing - also suppose that 
it is easy. Moreover, prevention can also perform abnormal occurrences of the 
base material metal layer (B) and metal layer (A) which result from the heat 
history at the time of an activity, such as exfoliation, etc. 
[0020] 

As for the electrode member for the discharge tubes of above-mentioned this 
invention, it is desirable that they are a hollow mold or a similar configuration. 
[0021] 

If it is made the structure equipped with the hollow mold with which the opposite 
medial surface in the discharge tube carries out opening of the above-mentioned 
electrode member for the discharge tubes, electron emission will be easy to be 
performed by the hollow cathode effectiveness from the electrode inside, and a 
self-bias can be reduced, and-izing can be carried out [ low power ]. 
[0022] 

Moreover, the manufacture approach of the electrode member for the discharge 
tubes of this invention mixes the particle of the electron emission nature matter, 



and the powder of said electron emission nature matter, creates particle mixture, 
sinters said particle mixture with powder-metallurgy processing, uses it as a 
sintering object, and is characterized by being the metal layer (A) which rolls out 
said sintering object and it comes to process into a plate. 
[0023] 

The metal layer (A) which is distributing the particle of the electron emission 
nature matter can be created by the simple approach of powder metallurgy and 
rolling. 
[0024] 

then, a base material metal layer (B) -- a metal layer (A) -- GURADDO -- the 
sheet metal stuck and set by law may be made into an electrode configuration by 
plastic working. 
[0025] 

Then, some of above and electron emission nature matter [ at least ] may be 

exposed by removing a part of front face of a metal layer (A). 

[0026] 

Here, the method of removing a part of front face of a metal layer (A) may be 
mechanical polish, etching, or the sandblasting method preferably. 
[0027] 

Said particle may be certainly exposed by the front face of a metal layer (A) by 

doing in this way. 

[0028] 

Moreover, this invention is a cold cathode fluorescent lamp characterized by 
coming to use the aforementioned electrode member for the discharge tubes. 
Moreover, it is characterized by using the cold cathode fluorescent lamp as a 
back light of a liquid crystal display. 
[0029] 

By using said electrode member for the discharge tubes of this invention, a cold 
cathode fluorescent lamp and a liquid crystal display can realize a low price, a 
low power, and a longevity life. 



[0030] 

[Embodiment of the Invention] 

The operation gestalt of this invention is explained based on a drawing below. 
The operation gestalt of this invention is an example desirable when carrying out 
this invention, and this invention is not limited to this operation gestalt. 
[0031] 

a base material - a metal -- a layer - (- B -) - 12 - the -- a top -- forming -- 
having had -- a metal -- a layer - (- A --) - 14 - from -- becoming - GURADDO 
- an electrode - a raw material -- a plate (GURADDO material) - ten - drawing 
1 - being shown . Here, the thickness of the base material metal layer (B) 12 is 
170 micrometers, and the metal layer (A) 14 can be set to 30 micrometers. Here, 
a metal layer (A) may be thin compared with a base material metal layer (B). 
[0032] 

Here, the front face of a metal layer (A) has structure exposed with the surface 
area whose 6 boronizing lanthanum particle 16 of the electron emission nature 
matter is about 20% to nickel about 80% of surface area which is a fixed metal 
layer. Plastic working of this GURADDO material 10 is carried out, and it 
considers as the configuration of a desired electrode member. This processing 
should just use the conventional approach. 
[0033] 

The sectional view of the hollow mold cathode 20 used for said manufactured 
cold cathode fluorescent lamp is shown in drawing 2 . The hollow mold cathode 
20 consists of electrode member 20a and lead-in wire 5 which are the discharge 
section. Lead-in wire 5 can carry out welding of the glass bead 6 to lead-in wire 5 
like drawing 2 like a well-known technique in consideration of carrying out 
welding to a glass tube at a next process. The nickel layer (emitter layer) 3 
containing the particle of an oxide or a 6 boronizing lanthanum is formed in the 
inner surface of electrode member 20a, and a part of said oxide or 6 boronizing 
lanthanum particle is exposed to it from the front face of said emitter layer. The 
emitter layer 3 is formed on the base material nickel layer 4. The thickness of the 



emitter layer 3 exposed to the inner surface of electrode member 20a is about 
about 10 to 20 micrometers, the outer diameter of cathode is 1.6mm, and about 
3.0mm of die length is common. 
[0034] 

The manufacture approach of the electrode 20 concerning this above-mentioned 
operation gestalt is explained using the flow chart of drawing 3 . A base material 
metal layer (B) is the case of nickel in the metal layer (A) of nickel (80%) and a 6 
boride (20%) weight ratio. A suitable binder is mixed with a 6-micrometer 6 
boronizing lanthanum from the nickel powder of 3 micrometers of mean 
diameters, and particle size 3 (S1). Press forming is carried out to tabular (S2), 
and it sinters at a 800 to 900-degree C hydrogen ambient atmosphere furnace 
(S3). It cold-rolls between heat and a metal layer (A) plate is eventually set to 
0.6mm (S4). 3.4 -- mm - board thickness -- nickel - a base material - a metal - 
a layer - (- B --) - 12 - board thickness ~ 0.6 ~ mm ~ a metal - a layer - (- A 
--) - 14 -- GURADDO - sticking - doubling -- GURADDO - material - ten 
( drawing 1 ) - a pattern - creating - having (S5) . 
[0035] 

Annealing (annealing) of the GURADDO material of drawing 1 is carried out, and 
it is made the plate of 0.2mm of board thickness (S6). The front face by the side 
of a metal layer (A) is ground by mechanical polishing, and the front face of a 6 
boronizing lanthanum particle is exposed (S7). 
[0036] 

Thus, the GURADDO material 10 is completed ( drawing 1 ). the metal layer (A) 
made into desired board thickness - a base material metal layer (B) and 
GURADDO -- although it sticks and unites by law and is made GURADDO 
material, as for the current electrode plate, many 0.2mm objects are used. In this 
case, as for the thickness of a metal layer (A), by about a maximum of 40 
micrometers, an optimum value has that thickness by the application of a 
fluorescent lamp. Generally from an experience, 8 to 20 micrometers are suitable. 
[0037] 



Plastic working of the hollow mold cathode electrode configuration shown in 
drawing 2 is carried out by machining etc., and it completes electrode member 
20a (S8). Then, connection etc. sets lead-in-wire 5 grade to electrode member 
20a, and the hollow mold electrode 20 is completed (S9). 
[0038] 

The cold cathode fluorescent lamp 30 using the electrode 20 of this invention is 
explained with drawing 4 . Inside the glass tube 5 with which it filled up with rare 
gas and mercury vapour, the hollow mold cathode 20 of a couple counters and 
this cold cathode fluorescent lamp 30 is arranged. The bore of a glass tube 1 is 
3.0mm, and Ar gas 10%-Ne gas 90% mixed gas is gas pressure 10KPa in 50mm 
and a glass tube 1, and inter-electrode distance has enclosed (Mercury A) 
500microg. 
[0039] 

The hollow mold cathode 20 and the glass tube 1 of the couple which is the 
discharge tube with which the fluorescent screen 2 was covered by the wall of a 
glass tube 1 weld the glass bead 6 and glass tube 1 by which welding was 
beforehand carried out to lead-in wire 5, and are pasted up. The end of lead-in 
wire 5 is connected to the hollow mold cathode 20, and the other end of lead-in 
wire 5 is drawn from the ends of a glass tube 1 outside. 
[0040] 

If sufficient electrical potential difference for discharge is impressed from the 
exterior through this lead-in wire 5 between the hollow mold cathode 20 of a 
couple, electron emission will be generated by the emitter layer 3 which is the 
front face of discharge section 20a of the hollow mold cathode 20. The emitted 
electron collides with the mercury atom which exists in a glass tube 1, excites a 
hydrogen atom, and generates ultraviolet rays. These ultraviolet rays collide with 
the fluorescent screen 2 formed in the wall of a glass tube 5, wavelength 
conversion is carried out at a visible ray, and the cold cathode fluorescent lamp 
30 emits light. 
[0041] 



Moreover, this invention is a cold cathode fluorescent lamp characterized by 
conning to use the aforementioned electrode member, and is a cold cathode 
fluorescent lamp for the desirable back lights for liquid crystal displays. 
[0042] 

Since the particle 1 6 of the low electron emission nature matter of a work 
function as mentioned above has exposed the cold cathode fluorescent lamp of 
this invention, discharge takes place by the low battery, consequently there are 
few voltage drops in an electrode, therefore they can attain a low power. And 
since the particle of said electron emission nature matter is having the part 
embedded into a metal layer, it is fixed firmly and it can prevent abnormalities, 
such as particle omission in a production process. Moreover, it is strong also to 
the ion bombardment under burning, and has the description of being long lasting. 
For example, it is suitable as the cold cathode fluorescent lamp used for the back 
light for liquid crystal displays etc., or a liquid crystal display characterized by 
using the cold cathode fluorescent lamp as a back light. 
[0043] 

It is the electrode for fluorescent lamps with which the electrode of this invention 
consists of a metal layer (A) which consists of a base material metal layer (B) 
and a fixed metal layer which fixes the particle of the electron emission nature 
matter, and it, and some [ at least ] particles make it a structural feature to have 
exposed to the internal surface of a hollow mold electrode among the particles of 
the above, an oxide, or 6 borides of rare earth elements, the powder metallurgy 
and rolling which are explained below since it has said structural feature, and 
GURADDO -- though it can produce easily using technique, such as law, and an 
electron emitting material is moreover firmly fixed with a metal, since the part is 
exposed to a front face, even if it carries out plastic working of the sheet metal 
which is the raw material after that, a metal layer (A) can control that an electron 
emitting material is omitted. Consequently, since the electron emission under the 
low condition of a work function is substantially secured in an electrode surface, 
a long lasting fluorescent lamp can be cheaply offered with a low power. 



[0044] 

In this invention, even if it is in 6 borides of rare earth elements among electron 
emission nature matter, the work function of a 6 boronizing lanthanum and a 6 
boronizing cerium (CeB6) is also low, and they are desirable from moreover 
being comparatively easy to receive on industry. Moreover, what is necessary is 
just to set experimentally about the size of the particle of 6 borides of said rare 
earth elements with relation with the thickness of a metal layer (A), the amount 
exposed on a front face. If based on an artificer's examination result, when the 
thickness of a metal layer (A) will be about 8-20 micrometers, 3-5 micrometers of 
abbreviation have good mean particle diameter. Since it is necessary to repeat 
sizing in case of a small particle size with a particle size of 1 micrometer or less, 
cost becomes high. On the other hand, if particle size is large, it may become 
difficult to roll out after powder metallurgy. 
[0045] 

It is desired that the basic physical properties which the electrode of a fluorescent 
lamp is expected cannot react easily with the mercury in a cold cathode 
fluorescent lamp, and for Ar of filler gas and the sputtering yield of Ne gas to be 
small. Therefore, as for the fixed metal of a metal layer (A), the refractory metal is 
also suitable. 
[0046] 

About a base material metal layer (B), while holding the metal layer (A) 
containing the particle of 6 borides of rare earth elements, what attains a role of 
an electrode and fulfills the physical properties as the above-mentioned electrode 
member for the discharge tubes desired is good. It is desirable that it is the fixed 
metal layer and this construction material of a metal layer (A) from preventing 
abnormal occurrences of the base material metal layer (B) and metal layer (A) 
which result from the heat history at the time of an activity, such as exfoliation. 
Therefore, when choosing a nickel layer as a fixed metal layer of a metal layer 
(A) as mentioned above, it is desirable also about a base material metal layer (B) 
that they are nickel or a nickel alloy. 



[0047] 

In order to manufacture a composite electrode ingredient metal (A), it is made to 
sinter by mixing the powder of the oxide made into parent metal powder and the 
object, or 6 borides of rare earth elements according to the manufacture 
approach of the electrode of this invention. 
[0048] 

Then, a sintering object is further rolled out between heat and between the colds, 
and the sheet metal layer (A) of predetermined thickness is formed, then, base 
material metal layer (B) material and GURADDO - since the electrode of this 
invention can be obtained by removing the front face of a metal layer (A) by 
mechanical polishing etc. shallowly, and carrying out plastic working of the plate 
after sticking and uniting by law, it has the description which can offer the 
electrode which can offer a long lasting fluorescent lamp cheaply by high 
brightness. 
[0049] 

In this invention, as an approach of making the metal layer (A) containing the 
electron emission nature matter forming, from 50% of powdered parent metals, 
the electron emission nature matter of 95% and powder is mixed so that it may 
become uniform at 50 to 5% of a rate, and it fabricates and sinters to tabular. 
Since sintering temperature, a powdered particle size, a void content, etc. affect 
it on the conditions like a subsequent roll turner strongly, the conditions which are 
easy to roll out experimentally are looked for. Since the effectiveness of reducing 
a cold cathode fluorescent lamp electrical potential difference will decrease 
although rolling becomes easy if there is little electron emission nature matter, it 
is desired as much as possible for the rate of the electron emission nature matter 
to be large. 
[0050] 

The front face of the particle of the electron emission nature matter currently 
distributed in the metal layer [ GURADDO / layer ] (A) may be covered with the 
fixed metal. For this reason, in order to use the physical property of the low work 



function of the particle of the electron emission nature matter, it may be desirable 
to remove a surface fixed metal and to expose the particle of those electron 
emission nature matter on the front face of a metal layer (A). 
[0051] 

In this invention, mechanical polish or etching is appropriate by removing a part 
of front face of a fixed metal layer about the approach of exposing a part of 6 
boride particle [ at least ] of said oxide or rare earth elements. The clearance 
depth does not mean a little thing and exposing [ about several microns and ] the 
particle of an oxide or 6 borides of rare earth elements further, either, and the 
processing approach that this is not removed if possible is desired. The exposure 
rate of an oxide or a 6 boronizing lanthanum becomes the value of a powdered 
mixing ratio about. 
[0052] 

As abrasives of mechanical polish, a silica or a garnet is desirable. By the 
sandblasting method, it spurts out using the centrifugal force of the compressed 
air or an impeller by using corpuscles, such as a silica, steel casting, emery, or a 
glass bead, as abrasives, and a surface fixed metal layer is removed. Since an 
oxide or LaB6 is harder than nickel when the nickel (nickel) layer which the oxide 
or the 6 boronizing lanthanum (LaB6) particle is distributing as electron emission 
nature matter is taken for an example, the condition that LaB6 particle was 
exposed to the front face with the mechanical polish or sandblasting from a front 
face is realizable. 
[0053] 

Mechanical polish has simple cost at a low price, and is desirable as the 
approach of exposing a part of 6 boride particle [ at least ] of said oxide or rare 
earth elements by not being based on the surface state of the plating layer which 
is easy to take out the precision of polish, but having the description of being able 
to take out flatness with a sufficient precision, and removing a part of front face of 
a fixed metal layer. 
[0054] 



Moreover, the wet etching method can etch a fixed metal selectively, can perform 
a lot of [ that special equipment is unnecessary and / cheaply ] processings, and 
has the description suitable for mass production method. This approach can 
expose a part of particle [ at least ] of the electron emission nature matter. 
[0055] 

It is made to wash and dry, after removing few surface fixed metals and exposing 

the front face of the particle of an oxide or 6 borides. 

[0056] 

according to this manufacture approach, after forming in the conventional hollow 
configuration, compared with the approach of applying the electron emission 
nature matter to that inner surface for every piece, it is markedly alike, and 
reduction of manday is possible and low-pricing can be realized. Furthermore, 
not only a simple cylinder hollow mold but offer of the electrode member of the 
complicated configurations of having two or more crevices, such as the shape of 
a configuration and a taper, becomes possible. 
[0057] 

Although the electrode member for the discharge tubes which used the base 
material metal layer (B) with this operation gestalt was shown, the configuration 
of a metal layer (A) is also possible. Moreover, in order to expose the electron 
emission nature matter in a metal layer (A), surely, the process which shaves a 
fixed metal is not needed, either. 
[0058] 

This invention is not limited to the above-mentioned example, and can take 

various deformation within limits which do not deviate from the meaning of 

invention. For example, the thickness of the bore of a glass tube, die length, 

inter-electrode distance, the appearance of cathode, die length, and an emitter 

layer etc. can be chosen suitably. 

[0059] 

[Example] 

(An example and example of a comparison) 



The cold cathode fluorescent lamp illustrated by drawing 4 was produced using 
said electrode 20, and it considered as the example of this invention. Moreover, 
the cold cathode fluorescent lamp (a nickel electrode is used) which does not use 
the electrode member of this invention was also produced as a comparative 
example, and comparison measurement of the electrode drop electrical potential 
difference important as a property of expressing the effectiveness of a cold 
cathode fluorescent lamp was carried out with the conventional nickel electrode. 
The electrode drop electrical potential difference changed the overall length of a 
fluorescent lamp, impressed direct current voltage to the fluorescent lamp, and 
measured and asked for lamp voltage. Consequently, conventionally, 100V to 
90V and about 20% of the voltage drop [ in / as compared with 1 20V / in a well- 
known fluorescent lamp / the fluorescent lamp of this invention ] were small, and 
the low power was attained. It is clear that this invention article is excellent. 
[0060] 

[Effect of the Invention] 

The electrode member for the discharge tubes of this invention is easy electron 
emission, and since it moreover has the long lasting description, it is highly 
efficient. Therefore, the highly efficient discharge tube and a highly efficient liquid 
crystal display can be offered. Therefore, it is dramatically useful on industry. 
[Brief Description of the Drawings] 

[Drawing 1] It is structural drawing of the GURADDO material concerning this 
invention. 

[Drawing 2] It is structural drawing of the electrode concerning this invention. 

[Drawing 3] It is an example of the main flow chart drawings at the time of 

producing the electrode material of this invention. 

[Drawing 4] It is structural drawing of the cold cathode fluorescent lamp 

concerning this invention. 

[Description of Notations] 

1 A glass tube, a 2 base material metal (layer B) 14 emitter layer (metal layer (A)), 
a 16 6 boronizing lanthanum particle, 20 electrodes, a 20a electrode member, 30 



cold cathode fluorescent lamp. A fluorescent substance, 3 An emitter layer (metal 
layer containing the 6 boride particle of rare earth elements (A)), 4 nickel layer 
(base material metal layer (B)), 5 Lead-in wire, 6 A glass bead, 10 GURADDO 
material, 12 
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